PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1 -1 251 1 3 



(43)Date of publication of application : 11.05.1999 



(51)Int.Cl. 


F01N 3/20 






B01D 53/86 






B01D 53/94 






F01N 3/24 




(21 Application number 


: 09-290701 (71 Applicant 


: DENSO CORP 


(22)Date of filing : 


23.10.1997 (72)Inventor : 


NAKAMURA KANEHITO 






KUBOSHIMA TSUKASA 



S3 



•:;H: U 



4£ 



(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL 
COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To rationalize the 
temperature of an exhaust emission control 
vessel of catalyst or the like by a simple 
constitution. 

SOLUTION: In the halfway of an exhaust 
manifold 18, an NOx catalyst 19 reduction 
purifying NOx in an exhaust is arranged. In a 
periphery of an upstream part of the NOx 
catalyst 1 9 and its periphery of the exhaust 
manifold 18, respectively a heat accumulator 
24, 25 is provided. In each heat accumulator 
24, 25, a fusion latent heat type accumulating 
material 26 is sealed in a good heat 
conductive closed case 24a, 25a. In this fusion 
latent heat type accumulating material 26, use 
of a fusion latent heat type accumulating 

material with a phase change generating temperature (fusing temperature) in s 
purifying temperature range of the NOx catalyst 19 is only required, and more 
preferably a fusion latent heat type accumulating material with a fusing 
temperature in almost the center of a purifying temperature range of the NOx 
catalyst 1 9 may be used. For instance, in the case that the almost center of the 
purifying temperature range of the NOx catalyst 19 is about 250° C, as a fusion 
latent heat type accumulating material 26, NaF-SnF2 of 253° C fusing 
temperature may be used. 
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(57) immi 
jgjE-fb-rs. 

im&^m m-summi 8©^^^, m^ono 

x^ISMtSNOxill 9 *«»■*-*. 
f 1 8©5^fflNOxill 9(D±mffl<Dt\.mt, NO 
xill 9©*WSfcB\ *ft-eft«ifcB2 4, 2 5&m 
§1^2 4, 2 5lt Hfc£*tt©*H!£--;* 2 
4 a, 2 5artfcMdW»f|ftg**&tt2 6&i*AU&*>© 

iSJK (Mff&ft) MOxMll 9®^bSSISHWO 

mm&ifinoxtmi 9 (Dmtummmv&tpikfDiikm 

a>mtWLmffi.m(Df&tpikifim 2 5 o'cx-h^m-^^t. 
wmmmmmm 2 6 t ux, ums* 5 2 5 3 -c©n 

aF-SnFj £ffl^*x»£&V>. 
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<6HT*st(t>©sa*»{b» (kit tnoxj h*ge-r 

jWfcLTNOxfcai7cJWb-r*NOx««6*fflv^T*jES 

©t*Sil»*b««. 

ffi&S Ufel±2 £ett©rtffmM©&£l&{b$«. 

X-mmt^Z f - i: &*Hr*fc t5 1 b 3 © 
[■1*815] ifflgB#£tiBfttiU &fttf;t*sffilB*fl!t8 

w *x bTaj83*stj#^bSfc«tA-rs-'^'f 
&mt-t stf^« 1 l 4 ©^-ma^aa*©!^*** 

H©»aHMb*B. 

awt ©*i *fls c # a fom^b ^msastia& * & fctggi&as 

fc b T H v > 3 c & 4*« i: "T 5 ffi >&m 5 tc f2tt © i*|jftM 
BS©gM*.8Kb^g. 

[SSfflfflPfflfcaiiWi] 

[0 0 0 1 ] 

[0 0 0 2] 

ft #fr*>*i s mi m m 2 n s &&*©&*»«; 

» OUT TNOxj i:^g3"T5) £8Kb-rsfc©ic, ft 
SS«fcNOx««SIS!«U K*a«ITTf^b**SjB 
7C?PJt LTNOxifei^CMtliftl^SnT 
V^5. b*»U 3©N0x®^tt!Rf^©^brSS«BH 

(#J£fc£2 0 0~3 0 0*C) fb*NOx^^bT-|% 
V>fe» N NOxMKb^&ig»»S£ttNOxM&©}&K£ 

[0 0 0 3] C©||^^&, Wlxfcf, W5-44 4 

IU c©»3t«l»fcai-r^ai7k©«E«&»jKSKK:j4; 



was-rsA^ci/Tv^s. *t> mmw- 6-2 5440 

[0 0 0 4] 

[^B^As^bctat-rsiia] b*>b&#<&, mi# 

(W5-4 4 4 4 5^&«) T-tt, ftk 
<3> #lJ&* s «lf*bbT:3* hi«K&S„ L*»*k mSlM 

[0 0 0 5] 6-254403 ^& 

«) Tftt, ttfflErt«BJC»»-fe««fc»©llfeS*T?ttJ«ft« 

<- ' £ IZX- & 5 *K «£HftK©atfblc <fc b ***&©•£ 
fe^btSfeft, JttittUDilft&Jttttt^HKbSjKffiH 

[0006] *»rattc©«taa:»«fft*jaibTa:*n 
^©*a^b^©MJS&tfc«t^K)^v^^b^ajg®HF , 3^•s 

o c fc ifix- g > *a«MbtttElRl± £: 3 * b t£ i: £ ja§ 

s c t #t s s rt*c^n©tiMiUfKb&c&tttt-*- set 

£ o 

[0 0 0 7] 

[s8JS£8¥&Tr£fc»©^Si] ±IBg^*^Jg£-rsfcto 
**B^©I9^JH 1 ©rt40*ll©*^8Hb^gfcfc, & 
»«MbS©»^<b** J «rS©«Mb«KI6HrtTjai< * 

s^tc*Bb, j e©jwbjBa«6BrtT?ffi*'fbftjei-r» 
^^Si^ssl^*^4fflv^•rs^^«^b, ^©s^x- 
smi^b3g£&S-r£<fcdtc:bfcfc©-e<&3o ' 

B«i:«iffl4:©«*'fbt:#5»» 
IT1*S < S^-TSSI^WT-fe »}, «*fl3©>fe 

©tt® * * *»©!&g * & ktmmx- 

*ftS»«!fctt©«l&* &ttttJ»fc cfc 5 #»itKb«©fflfl[ft 
iMf iBJIIffl*«fc«©liWWJBftfcaSMtt 5 i fc* s T- 15. 
fct, SfeS?®f^MSf^*f©S6(i»SJK^*^,mb*A^ 

<a*««©«Mb»jKi6Hrtfcaa!«-rntt^ »«HMb« 

©SJSS:mb}gjg^Hrtt«oc:i:A s T-&, i«v%^{btt 

[0008] ^©*-&, W5Rii2©j:ac, msumts 

^©JWb«flE«6H"?NOx*««-rSNOx!RS| 
»x *fett, ^bTk^&jM^JhbTNOxSjl^-fb 
t5N0x»!|tt?,i:lK cti?>NOx»&«#i:N 

oxMtt, jiKbiasttH^itRwa^&ftx j&mmm 
mwmtt£Mfr£;t>^z>z£x\ n^mm&zmzz 



[0009] &&m3<D£*>c mmnmmmm 
itmmfaffl-c n o x &mtT- s s ^biag^B©B§ 

«*^l^bi£#££f#5ii;#T-££o 
[0 0 10] 

LTMtSt, ^©J£f?&T*i&e±#bT L*a. d 
(oS OiSS-gcDttlf CMS itmzn 
[0 0 1 1] ^ZT% at5RiB4©ct5{c, g$?M*#JI 

<biBeS5BfiT-*8^b&;gZir-«fc5£bT*>m^ z© 

j^jci-fttf, mmumtm^mmmmmmmttifi^ 
sneit-rsc^tf-e^s, 

[0 0 12] t»5Kii5©J;dt, *$iyiS§£, » 

a.^^^&il®LT»^.^b^tSSAi-S±#ft 

#igbT^<*^ S^§§©^ST*S^^b^©#SA s 
^bg§fc^A$-a-5- i:T% i#^mbt§£¥l8Jc#}g;* 

si^§5h*^,^bg§$r®?at-#^L.T, 

[0 0 13] ;:t% Si^#§(cfflv^?>nsil!«??g^s 
m»fcfc, SfriP^Mi*{c:ffl^bf 5hi*«^^b-TS^ 

^©{±s H!)W?S^Sia*r©^^bt#^«:«^b^ 
aKt&ttiSB £ £ ttlg»jg(5 i: b T ffl v n £ <fc ^ t: b T & 
v>„ Z©<fc?ic-rftfcf, fig-feVf-^T^i^— 
SKTfc, a)S?g^smw©*B^bt «totS^$SSS 

SrMtpTJ^yj •? 81 x. S ^ i: AST- % Zo 
[0 0 14] 
[#EB^©H3E©ff$ffi] 
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KiSffl b£l*lS6ff£<i (1) S017b^0 4{cac5v^ti!i 
[0 0 15] *-T, IltIo^Tx>y>$]fl->^ 

A^©«BE^^-rso rtimt$.2.T^-^n 

>^> 1 0©&M®£tt. Kgf 1 1 £SbTPSA;*ft 
SOSA^*SB^vr:^-;b h* 1 3 Srii bTD-&A£ft 
-5. 5^ — t?;i/oi>^> 1 0©§^fCtt, «M#JC© 
^*4«W# 1 4 *sm t) tttt £ ft, 1 4 ic 

fct, OTS*>71 5*>£i«;EKmE£ftfe«m#;3 
^B>^-;H 6£jibT#Ba£ft£. 

[0016] z.<Dmmmm# i 4bu jE«s±5E^i£eiT* 
©pw aw d y hiew^fy oT'j>a© 

4 tt, MM^©^S* s fgT LTSSi 5 ^ b&V^Iff 
hqS*f£*ff U ^-TSNOxMJSl 9 
t^b7ic«^jl^Jt bTttySf 3. 
[0 0 17] r-f-t>x>i;> 1 0©#M,m>£J#tiJ 

istiz>m%x*\±, mn.^-*— jvy i 7&ilt i* 
®i^ii8 (*M,ass) twm^ft, zcdm-s® 

^,©1 8fflj£<*i£fcjU ftaMlilLT, »^,tf©NO 
x^il56^b-rSNOxM^l 9*«iS$ftTV^?.. C 
©NOx&SgjU 9tt, Pt (T-^^-^-) /Hf^^-r 
fflV^ft, h«*ft«tt)#t^$ft5^b** 

[0 0 18] ^©NOxill 9tt, EI2{C^t-io 

iz, mi o o°ctiTT*(iNOx^^b-a-r, ^2oo°c 

3 0 0-COlHT-©^NOx$ifftU, |t)2 5 0'C 
-t-NOx8Mb*#«£i« <&tK 3 0 0-Ctl±Ttt> 

1 9©!$<bfiS®itt, *<]2 0 0-3 0 0-CT-fe-S. 
[0 0 19] CfflNOxiil 9©T^f"tt^MJS-b 
>1^2 0* ! SI$hTV^„ Cl©g^S l K-tr>+»-2 0© 

m^t^Jis ^y^>m^mmmm (kt tecuj t 

^I3-r-&) 2 l^A^^ftSo C©ECU2 ltt, v-r 

It 2 2SZ>*^>^>lHltei!j-b>-y-2 3^A^tli^$ft.5 
fI^-&^S&A,T-7^ — 4z;i/3i>^> 1 0©51te^$r 

[0 0 2 0] M&m^'gl 8©^©NOx»Il 9© 

±istg&©*wih, noxwi 9©^iH(c{i, ^eft^-ft 

S^2 4, 2 5#i&lt^ftT^.5o &«fft»2 4, 2 

5(i^^>ixx^©f^m#i*T-^$ftt^ra^-x 2 
4 a, 2 5 &^zmmmmmw^$t2 6§ifALTW 
bfe*)©-e$.5c d©a!(5?«^Sf^«2 6tt, ffl-^b 
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en tbu noxiwi 9(Dmtmstmm<D\^^ifi 

tfi)2 5 0-CT?&5fetf>, SMi&M»tf2 6£LT, 
ife^iaSA 5 2 5 3'CCNaF-SnF, £fflV">Tl>&,> 
[0 0 2 1] NO xM& 1 9 ©±«£fll©*afc» 2 4 tt s 

£UaKft±#;§f-B-3. NOxill 9©*WSl©g 

««25tt, NOxMil 9©i&fi#gfc8?i&K«fc»)i§5^ 
«FC, NOxill9*&M«oTNOxiI19CD 

aKftfir.**, noxmii 9(DU&&mMum.& *> 

ffilrMt&fc, NOxM119CM^tNOxtt!il9 
©iaK*±*fSFii-4. dixJCfciK NOxM119CS 
S* s (5lS8KbiiLKfBB («2 0 0~3 0 0"C) fcfcftfc 

[0 0 2 2] C BMftSttMStttt 2 6 ©Sffifttt 

©we*si2K:«^TBMi!-r3. ^2^, mmmmm 
wm&2 6<Dumtiwmm£<Dmm* 1 0 o-c©b#ss 

* (^S=0) fcUT^UTV^S. S&fl¥ii3ftl«??Mvf 
2 6tt, 1 0 0°CA^i^2 5 0°C$.X&WifoX-$> *), H 
2 k J /kgT- »K±#4:#K: 
»««4Na2 k J/kg • •C©f!l^-C-iiiD UT> 25 0 
•CTMG3 0 0 k J/kgOlRl^Mtl,. -©SMS® 

mssn^2 6ii, ^2 5 o-cx-mm (@<*36»e>*#^ 

2 5 0-C©^*T- d©Hfi¥»*ft3!«atett 2 
6©!M?S*Mi, g)3 0 0kJ/kgT$5fe«), ^ 
C«ftbfeW©Wtttt«6 0 0 k J/kgtfti. ^ 
±fc»fb Lfc3fc®liM¥aa&g!3*t& 2 6 ©itf&ttifa 2 k 
J/kgf*5fefi), fifi±»4:ttt:*Jft**««i2 k J 
/kg - •C©f!|-&T-Ji*D UTv 4 0 0 °CT*;fft 9 0 0 k J 
/kg©ii^Si>tS„ ^©ctdfc, NOx«19 
ONOxMWIi«<«:^2 5 0'CT\ WMi%g2 
4, 2 5ifi*LSL<Dmm*W® t $.tz&1iSL® l 1rZ>tztt>, NO 
x«»E19©fiKfc* NOxM^i^a^m o 
*DitKb»KttH©«&*ife©»K 0^2 5 0'C) K«o 

[0 0 2 3] E13£fflV^T, Sf»£§2 4, 2 5C 

«Xt-*#*l^WE5b*»«, P?©bfeB#©if!«?^M 

tt, ^A#:*»«©±#C^**WfiK*»iffl*-e# 
»bTl*i. £©£»* I1S2 4, 2 5©?&ft#N 
Oxffil 9©HMbi&g|gH (^2 0 0~3 0 0t) ft 
C^SSKA^XMSOSSIbB^SIK, f»24, 2 
5cDfilr>utttN0x«4ii 9 ©MJgi&s^bSjKIEffl 



[0 0 2 4] c*ifc*TU IMftBaftSVMtt 2 6 
A#XfiK#l 0 0°C*>£>#fiUTV>< fc, Sfr©** 

tztb, SitA#XMffi#PiBLT4-N SfRtffiJKttff) 2 5 

o-c©s*t— jrc-fcs. c©b$. sw^fg&MSfSM* 2 

#S-*-SK:ffct\ ^*©fO-g-* s i«<&£3i:T% «!&S 
[0 0 2 5] £©*&, fltA#XSJg>mfi£#i#>Si:, 

8&#Pig8fc3«3Mtf 2 6 izmfrovimx- uwa l r ^ t , c 
$%^MAxxWim&&WL\sX&wmttMm£$)2 

5 O-co^f- c©P$, Sifl¥i8f!ft3m?SM*f 
2 6Bifti:MM?gb-3fettiT-fe t), SitAtfXMJK 

is«[f.uM<. -eut, D^T-i^fp?s^s^m«2 

6 tfs^csi br iftoftkft* fc, ^a*x©^m 

[0 0 2 6] $1:, m4lzm-3\,^X. 8EA#;*i&g#— 

femmx&m, &mi,tztif<z>mmmmmwmm2 6©?i 

JS£flSi:NOxM»Sl 9©fift^bSKlH-j-S. §68?® 
iMfi«2 6 A»H<*©*©tt»*fctt*(*«D*©ttJI8 

mtt2 e^NOxMii 9&&m, mmm 
mmmmu 2 6 t *<*©«■&«« c & s t , m a 

fcM{*©r^jt^^^brs^ttT% mmm9tmwm 
2 6^0x111 9*«a{s— -© 

6i:N0xiI19OSS^WS:<, NOx«l 
9©S,g* s s HJSNOxJWbittKWBrtCASi-JfcJB: 
^ NOx^b^A s *i)]«V^2 5 0°CiC)fe5Ci:A s # 

T-t, fi^S. >^>-3>^b©S5l5^?ifc-r^i:AST-#S. 

^gi2 4, 2 5$r|&lti)^ttT-M(-^©T% m 

5. 

[0027] *mm&m ( i ) xiz. mmmmmwmw 
2 GtLx, mmmmifNOxumi 9<Dmtum%e.m 

©BStf^T-SSNaF-SnFj (WiMUg. 2 5 3 'C) 
IfefifSJSASNOxM^l 9©}WbiftK«H 

tt<Dmmmmmwmtt%m^ti&&.<, mint, Nao 

H-NaNOj (aifiI2 3 7*C) , NaOH-Na 

No, (mmmm2 5 7-0 , lino, (HMas 2 

6 4*C) , NaOH-NaNOi (MMM^ 2 3 7 
"O , SnF, (i4@PrgS2 1 3'C) , N a N 0 2 (gfc 



8?i&JK2 8 2'C) «£ffl^T*>fi^. 
[0 0 2 8] *mmMM (1) T-tt> NOxMl 

Cu (I) /«7^ b (Sf^bi&JKffiB : #J 3 5 0 ~ 5 

oo-c) *ffl^T*.Av^. dcD»-&ttt, mmmmmw 

ftttLTLiOH (M0F&K4 6 2'C) , NaCl- 
MgClj (lfcS?MS 4 5 0 °C) -^KF-LiF-Mg 
F 2 — N a F (SSiis&fi£5 5:2 7:6: 1 2, gUKfi 
g 4 4 9 'CK KF-LiF-NaF (fififfifiE 5 9 : 

2 9:12, m>MUm4 5 4'C) «<Z>7 v<b4feftlktt« 
fcfflv^fc&v>. 7 vfti»ttlHilfitt«fAtt^»«e 

[0 0 2 9] ft x *£jti&J|g ( 1 ) t?B\ NOxfill 1 
9cD±^gB©^ili:, NOxill 9©*MC, ^ft^e 

ntM2 4, 2 5^isttfc* s s ^mfr-^cwfts 
»m^7 £<Dfmm*vm-rzm&.&7 ^ >s»w-r* 

ft^. NOxiil 9l^^;«^ffi^ti)^ 

£©»£\ 5. ^7^N-*Afi^fcht«tLT^^ 
;i/Sf*«:IlfclK#tt#^fcto> I«2 5i:NOxil 

#$.3. S£& ; §t2 4, 2 5ttjft^»^,ei 8 <5DP*3 

3$fclBBbT*>&V>. #*&EJf£H (1) T-«\ * 

7 h*Stfc«t ONOxjSMil 9CKft***ttil6t5J; 
NOxill 9©±«EC* 

[0 0 3 0] Sfe, #5UEfl5!S ( 1 ) T-fciU #&£Hb8 
J:bTNOx»119^l,>fe^ rtltftiTNOx 
?R**4-£;B^Ti)&V>o 121 5 £ffl^TN O xljfiS**©® 
JftB&t£&ftflll-r£. NOxPS*#fcbT, Mn 

(v>#» -ZrWbft (s^io^r) 
fctt, i&l 5 O-CWTT-liNOx&if^f, #j 1 5 0 
•C^e> 3 5 OttNOxWfU 3 5 0°CW±T'N 
OxfcBMTj-S. — 35N Pt (7"7^) -Ba (M'J 
OA) £/BV>;fc:(g-&fc:fci\ |*j2 5 0-CJMTT-fctNOxfc 
QMN:1\ «)2 5 0 5 5 OtfNOx^fib, 

tt5 5 0"CJBl±TfNOx*JBi*-r*. tfcoT* NOxl® 
*W*NOx£l®»T-#£ag^ffl#fcSfc#>, HM¥« 
*32»»*ti: SCtt'NOx q&ff&fles |SJ± 

[0 0 3 1] Mn (T>*f>) -Zrifti 
7) *H>fet^ttt % Btt¥»*ft3»*flfc#i:bT, Na 
F-SnF, (ittljBK2 5 3"C) * 
tzs Pt (75^) -Ba 

fcfcfc> aitl^SSMfcUTLii C0 3 -Na 2 C 

0 3 — K 2 COj (fiSSfifiJH 3 . 5:31. 5:2 
5, BMPSK3 9 7*C) &m^Z>t&^o 

[0 0 3 2] £fe, #St«Mb»fcbT7*-f-Hf^ffl©» 
fbftMSE (i^^HC^SOFJi^CDOit-f 

{b8Kb-rsMi£) SfflVT^m-'o EI6£7jvr«fc-5£x 
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iMbMj&ii, 1*12 0 0 wr-iiHC, s o f ftjwb* 

(SOj^SOr SO, ) fcfc, M3 5 O'C&T 

■ciiit;i/7i- n±£j5fi£*vj\ »35 o "CJ£i±-c-7;i> 

So fit, ^bftfc«E©Mffi&S!)!l?fi^SSfWfc:«tt) 
«*.«2 8 0°CA>£,4 0 0"C\ZUn?tH£, 

M^.«KNO, WfiK3 3 7'C) £J8^S4:&^. 

[0033] mmmrn ( 2 ) ] ^mmmsm 

JB (2) £07&^b09£ffl^TH&B,B-r5. -©SlSE 
mm (2) T-fcfc, S!lS¥Sfi*s««:Sill!fi??SI»S^*t3 
2, 3 3ftfflV^fe2ia«©*«l»3 0, 3 1 ^fi^fc 
#T*J«bTV>S. #^f§3 0, 3 1 (±, ^*x^ft7 

oa, 3 1 &^icmmmmm.mmu3 2, 3 3&itAb 

fe&©T-&5. nfttt©«ftgg3 Ofcfc, NOxmmiQ 

©^«K««"r*«tdfc«^-sn, c©^m§§3 0©^ 

J3K*J»S3 1 #«B»-r3«fcdK«-&;*ixT^3. Pag 
1S3 0, 3 111 8<Dftmz.i&W:$tiT 
v^5. rt««a©S^gg3 0 ©jSM#»*t3!«*t 

t?3 2lt ifffiS^NOxttll 9©8HbiaK«6Bl*l 
©*©, ^ti*f^ b< fct^b®Jg^ffl©B&tp:!fe©fc©£ 
fflV\ *J*NH©*ft8g3 l©RMtti!ft£!&afctt3 3tt s 

mmm&ifi^mm^mmmmmmmms 2 * »> tiM^t, 

(1) i:l§)bT-$)S. 

[0 0 3 4] CCTn Bl 8 &ffiV^-ri^m^|CDHtfi¥ittSMS 

wmw 3 2 t.ftmm<DffiMmmm.w®ttt 3 3 ©suMttt 
^^-Ti,,, H8ttigjgi 0 o°c%mm (wmm=o) 

mmm (2) x-ia, \*imm<Dwmtt3 2i:ut»i 

(1) tfflUfeNaF-SnFi (^S¥iBS2 5 3' > C) 
^fflVv 9\~mW<DW&tt3 3 tUKF-L i F-Na 
F (fllW 5 9:2 9:1 2, Bfej^SS 4 5 5 °C) % 
ffifflbTV^5„ f*}mffl<DW$m 3 2 ©«j|M l *tttts USE 
JKffi (l) ©02Ta5iB^bfcrt^i:|5]bT-fe5o 

[0035] -^s ftmmoawmtt 3 3f±, 1 o o'c*^ 

5.|«)4 5 0 I C s xTiiBftT-fe!3, Jt«W»«tt2. 6k J/ 
kgt!65fcK), «S±»t«fcWIS(Jl#W2. 6k J 
/k g • 'C©f!l-&T*liAn bt\ 4 5 0 °CT*^) 9 0 0 k J 
/kgCMSfita. ^MIffJl©S^W3 3(i, *<]4 
5 0-CT-S4«? (@^e>Mi*-N©ffl^b) 5 
*C*#t65*t, iSSIi|!)4 5 0°C©^*T*feS„ 
flJWRI© 3 3 4 00kJ/kgf 
^MI{PJI©S^« 3 3A^^{c^bbfeB#©S 



(5) 



f&Sfcfci&l 3 0 0 k J/kgtftS,, ^££*<bbfc« 
©WlfJjCDgl&fcf 3 3©Jt^tti^2. 4kJ/kgf* 
3£#>, fiI±#i:»iCfi»10%2. 4kJ/kg- 
•COi!)-&T-*i»Dbt 5 0 0-CT*^l 4 2 OkJ/kg© 

[0 0 3 6] El 9 £fflUTS£A#Xiag##j^ 

^lgUfcB#©p l 3il{Pi|©S^«3 2©?gS^b$:SiB^-r 
So «tA:#Xiag#l 0 0We,#SbT^< i: s ftJl 
<PJJ. *J-ffl{PJl©«#M# 3 2 , 3 3 £&mfa<D££&*lzW 
J&bT^, Ej^T-rtMlfiJW^^S 2A%2 5 O'CIZ 

*T-^T-feS. ^©gL F^f(*lMIfiJ©S^3 2*s 

I^T*^{PJI©SI^#3 3^4 5 O-Ctr^St, ftffl 

fiJO^M 3 3 m,xxxmig&¥t-SL LT 

*k ^MMPJI©*^«3 2, 3 3 ©i&Kfcfcift 4 5 

O'COSST-feS. f Hj£T-^Jl$J©mf&*t3 3 

®M#3 2, 3 3©SajKtt^j4 5 0°C©*ST-fcSo 
[0 0 3 7] f ©*£. JKA#Xiag;WTU£#i#>.5 

^3 2, 3 3ffiSJKtt^4 5 O'COi^ffel,, ffi.X 

is^M^ifi^^K^ut-^t. Pimm, ftmrnxowmu 
32,33 $>¥%u u j ,^tp3mmcom^ 3 2 &m 2 
5o°ct^2,i:, ftmmcDwmu 3 2 i^aga (r*^^ 

H£Mc*8^-fb) b#}«K £e>£g£A*X#^iSbT&|*] 
ilf JI©SI^«S«{±^ 2 5 0 "CCD 3. fit, 

Kj£T-rt/^{PJl©^M#3 2#5S3:Jc^@LTEKfc©.fr£ 

ftsi:, mxxxmm(D&Mttbiz[*imm(Dwmtt3 

2 &P$fibTV> <» W.±© ifcA#Xiag#6 
0 0*C£T-#i&bT*K F«9^liB!l©m^*f 3 2 (± 4 5 0 "C 

ifUifitf, rtfflfJifflS^ 3 2©j^i&&Mb£B6 

[0 0 3 8] ft, *§SjSB*i ( 2 ) T-li, SMjg#Ji 
ft £ 2 affie>MMHBaftg«*fctt 3 2,3 3 

atb-c&j^. &ft?i®iiM¥»jft&«tttt&pi 

^©a^^WfftWtfSMlc^SJ^bft^d 
iiuSifc&S) . 

[0039] ( 3 ) ] i>:c, i&mc»$kw& 

m (3) £01 oftvNbgii 2*m^Tfflm-t&o mi 
0i±isai^cDSMStB4 i©#<i£^u eh lttffi 

Sofigf 4 lCDttJBSiSU 0 1 2 tt^5M^f©SI?a 
ii4 l©tt<i£^U 01 3fi01 2©A-A^Cf& 
otftiBST-feS. 0 1 Oft^bH 1 lfcfc^T, 
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[0 0 4 0] gf&33g4 l0n->$;>^4 2 
S 1 8©M4>{c|^(t?>nv £©;\>>^><74 2©p«ga5{r 

&mm(om&.mw?wimistitzn--tiL>mmft.4 3 

4 4ft^bTffl*M»te>ilTV^. 

iStfJ&EKarftT^S. 1 8©©g&l 8a©35 

$gA*A-*Afltig#;4 3©4»igU KWSS1 8 
aJcfcfc, #$WfXi«I*raPgB4 5, 4 6«^hT 

©S^ 4 8 #WS& 1 8 a ©*M)Bfc{fi«-r 5 <t 3 (dSSS 

[0 0 4 1] » 1 ©S§&§§4 7 H*£«©$iSl<!7--X 
4 7 artS;i&»«i&MM§&«4 9££fAbTI?tEEbfe*> 

-XSB4 7 b* J HStt'S>nTV>3o C©^o— XgB4 7b 
©•feSBSISKiau ^D— XS54 7 bCffffiCiSbtfgS 1 

8 &.n-&ix.ttn\^=7 j Y-fhwx&w&gms 1 
[0042] 2 ©gfsftss 4 8 (i, p3«m*©*hi$-— x 

4 8 art{ClfeP^aS^.W5 0£3sfAbT#fi£bfc*> 
©T-fetJ, •£©£SiS!gPic:fcfc > fe&^ftCWSgnJigft^D 
— X3S4 8 btf|&tt?.^TV^o C©^.o— Xg&4 8 b 
©^JSgBttt, ^D— 8b©#JBtjSUT©S&l 
8 a©^jaatf&-3T&*^lRltX7-Y Kf SSSIS^ 

5 3 fctt»§tif^A»asraP»5 4*JJgJs6afti-CV>4. 
[0 0 4 3] rt«flJlC(Sl«f 2»^l©^§i4 7©gfef? 

«iftM»^«4 9ii s mmu&tmitu&mm^coi, 

co. iO« : ib<{i^bi&jg^H©BScf)^©*)©, 
«NaF-SnF, 2 5 3*C) <&fflV%TVA 

So -^F, ^fflfl!lfc:ffllB-r*«B2©*jK«S4 8ffl^fi??§ 
*ftS*afttt5 0BU ll!»?SSAS|*l^ffl9©il!^f»MS^ 
«4 9 iHSV^ffl, ^Jx.(SKF — L i F-NaF 

(1IS^5 9:2 9:1 2, ^ftfSJS4 5 5"C) 
fflbTV^S. 

[0 0 4 4] d©SHft^S4 lCDffs»SBIl 0ft 

^bUl 2*fflW-CSuW-rS. x>i/>^i5§©,to 
fc. f b «2£DlfH§4 7, 4 8©^gJgAs^g^^«^• 
tt, mwm%s4 7 , 4 8©g^}g^MS^W4 9, 5 0 
#ft£@ft©tt<*lT-;i9tK ^P— X954 7 b, 4 8bA« 

ftcaioc^natt^, ^/Hfj]©^ge^a5*t 

5 3#tS§l 8 a©*«!l©BBPgP4 6 SSv^ttf t% 
■oT^So ~©tt<BT-«U 1 8 

^fX{±, HlOt^fffwti^t, SB18aOt«l 
©l§Pnf$4 5SaoTSB2©WRtf&4 8©^MI*3£*xS 
( ^ ©^S§* s ^if 5{?©$5HT- v ^ ^n* -i J ^X ?iSSS i: ft 



(6) 



(7) 
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•5) . -©b^ #&itx<D-&ifitomm<Dva&w»mt 

5 1©IBPS55 2*S«bT^=*Afl|jefM 3©W« 
m&K<k>mtiZ1fi, ^=*A*Ji#4 3©F*jS»«E»B:at 
S&ffi#L,#*#V>fc«K *^#©#Mil#Xfci:ft2©S«fct§ 
4 8©*Wl£«EftT> T«©N0x|4Ittt|&$tl5o 
CtiCJ;!), S&tfxofltat^ ftl, f 2 01^4 

[0 0 4 5] ^(DWi, #5S,1txm&ifi±& Lt> ft 1 © 

0%tiiD-r^fc^ ^<n— Xg(S4 7 bfcfcEI 1 1 fc^-TJ: 
1 8 a©£ffi!l©|IBPg|5 4 5£S^£ttJ!8fc5&S. dfflfc 

ft 2 ©mi&gi 4 8 (ommmmmmmm 5 0 tigfe^ 

ffiJiTFT* EH*©ttffitT-;fc>K ^n-Xg|$4 8 
a©^fJj©|gpgB4 6 S^l^i So 

[oo4 6]^T, 1 8 *mxzmm,i3* 

it, ^x, mi 1 iz^epx-^irxo^ ftmfflv>ffi.$&w 

1©P3PSB5 2SIot^r*^i|«:4 3© 
rtgCMS&^ilj© U TSS©NOxM^i-«^$nS (3 
©^ES^fFlt*0S5HT-^ai»^SSi:^2») . 3 

ai-«iagTffifc***t)iXx ft i ©§?a#§4 7 tw^n 
So cnci!), i^xAiSfitSott, fti©g 
*«4 7CDS*WMJfc.fc aSMWrxofiKflTOffiSfru 

{£^©^2 5 CCiiS: *K S^NOx8Hbs£* 5 ff£>ft 

So 

[0047] ^e©&, tiMit#x»8#se>fc±#bt\ 

ft 2 ©gfftgg 4 8 CDgUgSffiglSftttt 5 0 4 5 0 -C 

mt) 2 o %Jtin-r-5fe», -<n— xs&4 8 b#Ei 1 2 c 

^-T«t5K:^|Rj{C#VT> ^J?3^©i^i2Jj&Sf5« 5 3 
#<BS&1 8 a©*fi|©5BPSP4 6 Slfltt bfctt<§i:& 
So C©B#, ft 1 ©§#&£§ 4 7<Z>IMNMft3!Wlfttt4 9 
tt*#©ttJBr?fc!>, — XJS&4 7 bliEl 1 2 (Cl7n"t" 

KM0*«tt5 1 J±*gg&l 8 a 4 5 £gV> 

[O 0 4 8]^t, pjntfxfcfc, in i 2 iz&epx-^-f 

ioC rtHffl<D%%1gJgl£iS& 5 1 ©ISPSB 5 2 -*«gg 1 
8 a©£{PJ|©MP$B4 6 -*ftmM<Dm3&Wm$tt 5 3© 
H8P955 4©,«S§T-ft2©Sm^4 8©^S8Kn (d 



#i««CD»^fctiU J#Jn,#X#ft 1 ©gg&f§4 7 
^WLt«Wi5fe«) 4 f l©flS4 7«#fit1' > 
ft lOf»§|4 7©«»£flsfclBltT?SS. 

[0 0 4 9] W±|ftlHUfc^M0BJB (3) ic«fcft<£ s gb 
8?*S3fcSSafc*t4 9 , 5 0©ffl£fbfc#5tt*g<fbftS 

CDNOxMl©fi#ig, NOxttKCaEA-r«#ft3t/ 
X}gJK©®tg$ifts B!$?§iSft^g!&#©i«©^blSlt£ 
E1S£ h#T-#So 

[0 0 5 0] ft, #HSfifiJ!g (3) T-tt, NOxMm 
= *A«ji#4 3fcN0xttttEfcS«?bTt>jav\, ^© 

[EHfflffi*^^] 

[si] ^h^©hss^ (i) ft^-r3i>s;>#j»5/ 

m 2 ] N O xHWMStt tilfef?^S^«©St^14 

[H3] «SA*xa»fc:*r-riwiMiiBaE©*<b«fe* 
[0 4] «EA#x»«fe— ^M^-y-fc^f 

® SfRttfiA tNOx 8fij£i&K© ^b ft ^-r El 
[El 5] NOxKi^fcbtffl^SMn-ZrSm 

P t -B a©NOx»5&4UD»££fl34$tt£^-rH 
[EI 6] ^YbM^©^b^ttEI 

[Ei 7 j *&BM<Dmmj&m (2) £ *s its sums® £■ 

«ligft^f«9E»ffflEI 
[El 8] F«3M«!l©m^i:^ffi!lfflmf»»©S^ttft 
^■TEI 

[El 9] ffiA*XM«fcW-rSF , a««©»«««a©* 

[eh o] *mmmmm o) c^it^sino 

®M^©«ffift^-r^BfHEl 
[El 1 1 ] S^g©"f ®B#©tt^ft^^-«itBfBEl 
[El 1 2 ] S^@©iSJgKf©«fflft^-r*SEKffHEI 
[El 1 3] El 1 2©A-A«fc*&r3T^-r»f®BI 

1 0-5*-f— lf;Vx>y> (W««) s 1 4 ■••«&#* 
1 8 -Jfr&SMiMi (&5U1&) > 1 9-NOxi 

m mMMbm .24,2 5-«*t& 2 bhmhs 
30,31 -»«ag, 32,3 3-mmm 

4 5, 4 6-B8P»> 4 7 -ft 1 ©gf&g§, 4 7b-^ 
O-Xas, 4 8-f2 0Si^ 4 8b-^D-X^H5, 

49, 5 O'-mmnmsmims 5 1 -«u»««i»« 

(«EBS«I»^©) , 5 2-MPgp, 5 3-«Eeta«|S» 



(8) 
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f*g8¥ 11-12 5 113 




400 












#&ttiai£ 300 













400 

NOxMSmgL 300 

(r> 200 

100 



v 




[05] 



[06] 



100 

NOx 
» o 

(%) 

-100 




Mn-ZrBKtfo ^Pt-Ba 



100 200 300 400 500 



100 



K 

(%) 



600 



HC. SOF 




300 400 

urn. <t) 



[013] 



900 

m 

# 600 
CD 

* 300 
(kj/kg) 



100 200 300 400 

tu no 



500 




(10) ftmW-l 1-12 5 113 
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[011] 
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